Introduction
Obesity has become a major human health challenge. The recently published Global Burden of Disease study reports a prevalence of obesity of 12.0% among adults and 5.0% among children. 1 In spite of the growing importance of obesity to medical practice, the topic has been neglected in the travel medicine literature. 2 It is not currently listed as a domain or sub-domain in the International Society of Travel Medicine body of knowledge syllabus and is greatly under-represented in travel medicine scientific conferences, where the focus remains on communicable diseases.
Pre-travel preparation
An earlier study of travellers with pre-existing medical illnesses attending our travel medicine clinic documented medical histories ranging from trivial to more serious conditions, in 56% of subjects, 3 but obesity was not recorded by any of the travellers and generally travellers are not weighed as adults in travel medicine practice. Whether a degree of selection bias may have applied is uncertain, but travel medicine practitioners possibly counsel fewer obese travellers because their travel plans are restricted by their medical condition. The prevalence of obesity among international travellers is therefore unknown. There may be a reluctance to discuss weight-related issues during a busy pre-travel consultation to avoid client embarrassment, or because obese healthcare professionals may feel that their advice in relation to this subject will have less credibility, even though obesity may represent a significant barrier to travel for some patients. The failure to counsel travellers adequately about specific travel health precautions could expose the patient to clinical risk and the practitioner to medicolegal challenge. 4 Obese patients are subject to significant medical comorbidities, including Type 2 diabetes mellitus 5 as well as prejudice in their community and healthcare settings. 6 International travel, particularly by air, poses various health risks that disproportionately affect obese travellers. Furthermore, increasing numbers of patients are travelling long distances in order to avail of bariatric surgical care, which may not be widely available in their own country. 7 
Weight bias and prejudice
Despite a growing awareness that, rather than being a moral failure, 8 obesity is a complex neuro-behavioural disorder that is highly sensitive to environmental factors, 9 obese patients still experience significant discrimination in the workplace and healthcare environments. Weight bias and stigma are highly prevalent in educational, occupational and healthcare settings, 10 with the media and advertising industries also contributing to weight bias and prejudice, which may have negative consequences for the motivation of obese individuals and on their capacity to lose weight through dietary and exercise approaches. A recent systematic review reported a pooled prevalence of perceived weight discrimination of 19.2% for individuals with class I obesity (body mass index 30-35 kg/m 2 ) and 41.8% for people with class II or III obesity (body mass index >35 kg/m 2 ), with the highest levels reported by females. 11 Anecdotal reports from online 'blogs' suggest that international travel is associated with prejudice towards obese travellers from various sources. The obese international traveller may encounter prejudicial attitudes in different cultural contexts, such as implied laziness, greed, inadequate self-control, willpower, compliance or self-discipline.
The extent of such experiences in obese travellers is the theme of an ongoing qualitative study by the authors (GTF and FMF).
Air travel
Several articles have described the health risks of air travel in obese passengers, including hypoxaemia in obesity-hypoventilation syndrome, venous thrombosis, reduced mobility requiring airport assistance, inadequate aircraft seat width, cramped toilet space and logistical difficulty with medical evacuation. At commercial air travel pressure altitudes, significant arterial oxygen desaturation can adversely affect passengers with obesity-hypoventilation syndrome.
Over half of patients with obesity-hypoventilation syndrome in a prospective study met the British Thoracic Society's criteria for the use of supplemental oxygen based on their arterial hypoxaemia following a standard hypoxic challenge test during which the subjects inspired 15% oxygen. 12 Obesity is a well-recognized risk factor for venous thromboembolism on long haul flights, 13 and obese travellers should be appropriately counselled about deep vein thrombosis risk reduction measures during the pre-travel consultation.
Transportation discomfort
The pressure for space in economy class airline seats, and even on train or bus journeys, is of particular relevance to the obese traveller. One study determined that passenger well-being was optimized at an aircraft seat pitch of between 34 and 40 inches, depending on the anthropometric status of the passengers.
14 Limited leg room and seat width may be particularly detrimental to the comfort of obese individuals and contiguous passengers. Complaints from neighbouring passengers and requests to be moved to a vacant seat are a source of considerable embarrassment to the obese traveller. The homogeneity of most economy class airliner seats does not take account of the variations in passenger body habitus. An ergonomic study of obese air passengers' accommodation challenges used male and female 'manikin families' to represent obese airline passengers. 15 These manikin families were used to inform design recommendations for airplane seat dimensions to better accommodate obese passengers. Airline policies regarding seat allocations for morbidly obese passengers vary widely between companies. 16 Most airlines recommend that the obese cabin traveller, who does not expect to fit comfortably into a single seat with the armrests down, should purchase in advance a second seat which may nor may not be discounted or refunded if the flight is not at full capacity. Airlines will generally provide seat belt extenders and the use of personal extensions is prohibited by the Federal Aviation Administration in the USA because these devices may not reach the rigorous safety standards of the airline models. Samoa Air sparked controversy in 2013 when it introduced a policy of weighing passengers and their luggage in order to calculate the airfare. 17 Such a policy is fortunately not yet widespread in the aviation industry.
Medical co-morbidities
The most important medical complications of obesity for the air passenger are Type 2 diabetes and osteoarthritis. Obesity is strongly associated with an increased risk of mortality from all causes, including cardiovascular disease and cancer. 18 In the pre-travel assessment, there should be a discussion of the importance of purchasing comprehensive travel health insurance which includes medical evacuation and repatriation coverage. The obese traveller should be advised to disclose all pre-existing co-morbid conditions with the travel insurance physician and to confirm that he/she is insured against all proposed destination activities. Airport wheelchair assistance may need to be requested in advance where the obese traveller is limited by shortness of breath, and mobility solutions at some destinations include the increasing use of electric convenience vehicles.
Mental health issues
The association between excessive body weight and psychiatric disorders is also well recognised. In a study of 41 654 respondents in the USA, both obese and extremely obese individuals had significantly higher rates of mood disorders, anxiety and alcohol use disorder. 19 The presence of psychiatric illness may not always be disclosed in a travel medicine setting where the travel physician may not be the patient's primary caregiver, and the travel health provider should consider whether specific travel mental health advice would be appropriate for the individual's planned itinerary, especially in a more stressful scenario such as volunteering or in a humanitarian aid work setting.
Bariatric surgery tourism
The profound impact of obesity on the burden of increased mortality is illustrated by the significant reductions in mortality associated with bariatric surgery. The adjusted hazard ratio for mortality in the Swedish Obesity Study was 0.71 in the surgery group vs the control group. 20 In an effort to avoid long waiting times or to access services not available in their home country, some patients with morbid obesity travel across international borders to undergo laparoscopic adjustable gastric banding and other forms of bariatric surgery. The potential risks of bariatric surgery tourism include the lack of continuity of care involved, uncertainty in some cases about the professional licensure of bariatric surgeons in certain jurisdictions, higher complication rates such as port site infection, 21, 22 the risk of acquiring antibiotic resistant bacterial strains, and lack of transfer of medical information to the patient's own clinicians. The financial impact of bariatric surgery tourism on native healthcare costs as a result of higher complication rates among medical tourists has been highlighted previously. 23 
Adventure activity restrictions
The practical difficulties which weight-challenged travellers must negotiate during travel-related activities may not be readily appreciated. Heat stress, leading to heat exhaustion and heat stroke, may be a fatal consequence of exertion and inadequate fluid replacement in hot environments. There is a higher incidence of acute mountain sickness in obese trekkers, an effect which has been attributed to nocturnal oxygen desaturation and obesity-hypoventilation syndrome. 24 Excessive body weight may render stretcher rescue from remote wilderness settings difficult or impossible. Obesity-hypoventilation syndrome is considered as a contraindication to high altitude trekking, unless supplemental oxygen and prophylactic acetazolamide are used. 24 Other practical constraints may include undersized theme park ride seats with inadequate seat belts; safety-related weight restrictions on bungee jumps; and body image concerns which would limit personal exposure on beaches. The question of whether such challenges influence obese travellers' itineraries and preferred activities deserves further study. At the very least, the travel medicine practitioner should convey an empathetic approach during the pre-travel consultation, be sensitive to intercultural differences regarding body weight and shape, and negotiate practical solutions to these problems with the obese traveller. The obese traveller should also be directed to useful web-based information resources (Table 1) .
Conclusion
Obese travellers face specific weight-related health risks during travel which may be underestimated and which are unlikely to be discussed in a conventional time-sensitive pre-travel consultation. Anticipation of these issues may itself pose a barrier to travel. Particular attention should be given by travel health advisers to these unique risks. The actual travel-related health experiences and medical outcomes of obese travellers deserve further study.
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